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Assessment of Barley Genotypes for Crown Freezing Tolerance and some
Physiological Characters
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Table 1. Barley genotypes used in the experiment

oylad ity oslad ity oslad ity oslad S el
No. Code No. Code No. Code No. Namde or
code
1 EC79-10 11 EC82-11 21 A1C84-14 31 Makouee
2 EC79-13 12 EC83-4 22 A1C84-15 32 CB74-2
3 EC79-18 13 EC83-5 23 A2C84-5 33 Rihaneh
4 EC80-7 14 EC83-10 24 A2C84-6 34 Kavir
5 EC80-11 15 EC83-12 25 A2C84-8 35 73M4-C
6 EC80-13 16 EC83-15 26 A2C84-11 36 Schulyer
7 EC81-11 17 EC83-17 27 A2C84-12 37 L.1242
8 EC81-13 18 A1C84-7 28 A2C84-14 38 Aths
9 EC82-5 19 A1C84-9 29 A2C84-18 39 EM80-7
10 EC82-10 20 A1C84-12 30 A2C84-17 40 EM80-9

e 55 03 (S5 Sliv uibols 4 s Y Jsde
Table 2. Analysis of variance for physiological characters in barley genotypes

4

s WOl oT Ao s oS 05 508 of Ao s it 0js S 505 o ke oo 03y d4b 5055
@ T ikt ealS S S G g oy P P
df. Relative Seedling Seedling dry Seedling Leaf water Leaf dry Leaf fresh Crown water Crown dry Crown fresh

S.0.V. oy @L;,, water loss c\gr?ttg;t weight fresh weight content weight weight content weight weight
Replication By 2 35.75%* 116.65" 127.20" 0.387" 98.98" 119.40" 0.282 476.80" 7.107 0
Genotype w5 39 4.49* 8.957 6.66™ 0.016™ 2.81° 3.24" 0.010"™ 12.84° 012" 0.34"™
Error L= 78 2.74 4.17 4.68 0.013 1.81 224 0.009 7.60 0.11 0.10
CV% Original data (ol glaosls sl ) 145 25 12.7 21.3 16 9.1 24.7 34 7.7 28.1

** 5* s

.Z\}ZOJWIC)MJst@qu@J;«%;q: )
ns, * and **: Not-significant, significant at 5% and 1% probability levels, respectively.
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Table 3. Means of physiological characters related to cold tolerance in barley genotypes

Eieold STOWIo el OTuaws o Taw)s Sb OTdoys ealS s 0y
sl
No. Relative water ~ Seedling water Leaf water Crown water Seedling dry
loss content (%) content (%) content (%) weight (g)
1 11.73 82.47 82.93 77.60 17.55
2 12.53 84.17 83.83 84.77 15.84
3 10.00 79.03 82.77 79.60 20.96
4 12.10 84.10 84.13 88.33 15.91
5 9.66 83.40 83.83 81.23 16.61
6 11.60 83.70 83.93 82.50 16.29
7 12.17 79.50 83.60 81.73 20.51
8 11.73 83.17 83.77 82.70 16.89
9 13.00 82.70 83.83 83.83 17.30
10 10.27 82.17 82.20 82.07 17.86
11 10.50 82.53 82.87 81.00 17.48
12 10.87 84.27 84.57 81.70 15.75
13 12.50 83.77 83.60 84.07 16.24
14 11.40 82.93 83.07 82.01 17.07
15 10.20 81.43 81.23 81.60 18.55
16 11.33 82.33 82.50 81.27 17.67
17 10.30 85.57 85.97 82.53 14.42
18 10.57 82.20 82.17 81.93 17.77
19 10.87 81.10 82.87 78.63 18.69
20 12.73 85.03 85.07 84.70 14.94
21 7.73 81.80 82.20 79.93 18.20
22 11.43 82.23 82.30 81.60 17.76
23 12.90 84.60 85.13 82.13 15.41
24 11.93 83.43 82.73 82.73 16.56
25 13.87 83.97 87.30 82.20 16.01
26 11.03 84.33 84.53 83.07 15.66
27 11.83 83.10 83.37 79.97 16.92
28 11.11 82.90 82.83 83.13 17.13
29 1111 83.17 83.60 81.43 16.82
30 11.60 83.97 84.40 82.07 16.03
31 10.83 82.10 83.03 80.33 17.88
32 11.27 82.40 82.73 80.80 17.59
33 11.87 83.27 83.10 84.73 16.71
34 10.83 84.80 84.23 85.37 15.20
35 11.70 83.10 83.27 81.77 16.90
36 11.03 76.27 82.30 74.03 20.89
37 12.93 83.73 83.83 83.00 16.25
38 15.07 82.27 83.77 82.27 17.73
39 11.67 85.23 85.23 83.60 14.74
40 11.11 83.60 83.70 82.43 16.41
LSD(0.05) 2.69 3.32 2.19 4.49 3.52
For genotypes name see Table 1. b anl a) sl 4 e 55 b sl
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Table 4. Analysis of variance for survivalopgrcentage of barley genotypes in -6 C and
1

3T ey MS Sl e Sl

S.0.V. el df.

Replication IS5 2 0.183™
Temperature (T) Les 1 2.730
Error a a gl 2 0.111
Genotype (G) 53 39 0.132"
TxG 5% e 39 0.069™
Error b b s 156 0.004

CV (%) kS s 10.69

VARYZ e Tl 03 13 gme I3 ma e FF 5F NS

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.

12 'C 55C Glales 53 o slaca 55 Sleois Ao ys Sl —0 Jgdr
Table 5. Means for survival percentage of barley genotypes in -6°'C and -10°C

Temperature s

Temperature s

TS5 G555
Genotype -6C -10C Genotype -6C -10°C
1 83.67 56.33 21 89.00 66.67
2 80.83 29.00 22 100.00 92.33
3 74.67 92.33 23 100.00 59.00
4 92.67 59.33 24 93.33 47.00
5 100.00 96.00 25 96.00 39.67
6 55.66 50.33 26 100.00 73.67
7 100.00 52.66 27 91.67 57.00
8 72.66 58.33 28 100.00 83.00
9 80.33 92.33 29 91.67 62.00
10 100.00 63.00 30 100.00 73.67
11 100.00 91.66 31 100.00 44.67
12 92.66 46.00 32 92.33 73.33
13 95.33 54.00 33 71.00 63.00
14 86.33 7.00 34 66.67 3.67
15 85.33 85.33 35 71.00 67.00
16 100.00 100.00 36 92.67 88.00
17 100.00 68.66 37 100.00 81.33
18 96.00 81.33 38 89.67 23.67
19 100.00 70.33 39 81.67 4.67
20 41.33 29.66 40 53.67 16.66

LSD (0.05) = 37.66

For genotypes name see Table 1.
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Fig. 1. LT50 of crown in barley genotypes

For genotypes name see Table 1.

531+ °C los o disb Slees; des ys (g 5
Caond el s e oplkile (3L e
Loy s LTO0 L1, s 55 obiledl (gla i
Lo Gt il 2 5 315 QL 4 5b Gleo
2V Jgd) 590 Glawg 5 /YL /Y
Sl s s daly pls (S 00 S L
S 25 e 5 S VG B (S5
@ugﬁjppgﬂwuuuzﬂf
0 p8 O 55 5 (Sar ol ol
il ol Sl leT cal Jaul 3 55 8
ST o il Sl 4 KS1L g oS
lacsl oS 055 5 T W1 0l je casl
S 357 Jo 4 pslin o 55 Ol e
slassl O 503 Sl oY 555 glulis g

e 93 3 oslital e 55 tn K ¢l i

a0

o p 4 el il ) Sl s ol
R L ABERTI S B P
Sl Llny s 5 6,8 ST NS Ol e
Cbls deal g (g e Slsod sy s
.(Zebalska 1999)
35 3 b Sleeds) doys L LT50 Seen

) s —me g ie =)+ °C 5-9°C clas

and  Kasperska,

T s g (o /AT g VAT L s
B LS S 0 5 4 s

SLe ol Aoy 5 656 LT50 Sl o 5
Olye an =1+ °C 5 °C (slas 93 p3 3 4b
Ol g a Slaww i g wtnly la Late
as b g_.)T..Lp).) Qunpia_iéc_}ilw sla i
Ao s (8l 4 sb $Sas 055 LT50 (6l o

gj_g T sy 5-8 °C sles s sleods



Sl 555 Gl Dl (Soeres al o -F U
Table 6. Correlation coefficients among different characters in barley genotypes

WA Ul o) o)led YA-Y d” 50 9 g8 (8315 dlxa”

o Slodi) doys Gy daoys dsb 505y oSS 0 o Ao s K505 oSt 0js T Ao s 5O it Oy T Ao s
-6°C > -10°C &b b & G g opalS opalS oalS
Character LT50 % survival % survival  Crown Crown Crown Leaf fresh  Leaf dry Leaf Seedling  Seedling  Seedling
at -6°C at-10°C fresh dry water weight weight water fresh dry water
weight weight content content weight weight content
_ @ 2 3) ) 5) (6) (1) 8) ©) (10) (11)
(10 -0.78
2 -0.84" 051"
(3) 0.09™ -0.09"™ -0.04"
(4) -0.39° 0.32" 0.36" 0.20™
(5) 0.43™ -0.27™ -0.40° -0.21"™ -0.92
(6) -0.15™ -0.04"™ 0.25™ 0.83" 0.23™ -0.33"
(7 -0.34 0.18™ 0.44™ -0.14"™ 0.55 -0.49 0.03™
(8) 0.36 -0.19™ -0.47" 0.10™ -0.44 0.45 0.16"™ -0.89
9) 0.10™ 0.07™ -0.21™ -0.87" -0.22"™ 0.32" 0.97" 0.02™ 0.09™
(10 -0.39° 0.18™ 0.46™ -0.04"™ 0.68" -0.67" 0.14™ 0.75" -0.73” -0.09™
(11) 0.38" -0.17™ -0.45™ -0.05"™ -0.69” 0.74™ -0.23™ -0.707 0.68" 0.19™ -0.97"
(12) 0.33 -0.09"™ -0.34" 0.18™ -0.25™ 0.33 -0.09™ -0.29" 0.37" -0.02™ -0.25™ 0.23"

TN 570 Jle! lea..u): o Gl gae b L 54 K xS
ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.

a7



Y L PSS

“V'C 55T gles s i 4b Slaodi 1o ys 5 LTE0 (s o8 4 8 0o &5 ol -V Jsr

Table 7. Results of stepwise regression for L.T50 and percent crown survival
at-6Cand-10C
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Dependent variable Character entered Standardized regression coef. R?
45}19 uT Loy
LT50 Crown water content 0.44 0.19
—#°C 5 b3 dus s &b oS 0 g
% survival at -6 °c Crown dry water content 0.36 0.13
1+ %C ;5 Sleeds dusys &, ol oo
% survival at -10 °c Leaf water content 0.48 0.23
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Table 8. Squared genetic coefficient of variation-and heritability of characters in barley genotypes based on original date

Character i

st SHlaes  LTus)s iz 05y el o5 OTaen sy S, 505 oTdaen  SEE0 b 5o
A - I £ £ i o
Genetic LT50 Relative Seedling Seedling Seedling Leaf water  Leafdry  Leaf fresh Crown  Crowndry  Crown
parameters water loss water dry weight fresh content weight weight water weight fresh
content weight content weight
2
CVig (%) 6100 43.56 4.00 0.003 36.00 36x10° 00016  21.16 2.56 0.0004 44.9
Sady s
Heritability 0.97 0.39 0.54 0.300 0.19 0.36 0.32 0.10 0.41 0.11 0.73
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